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CHAPTER 1 
 
 
 
INTRODUCTION 
 
 
 
1.1 Research background 
 
Since the time man started gathering and adding varieties in food, spices seem to 
have been used to make the food more appetizing: they add aroma and taste to the cereal or 
meat dishes. In the modern world today, spices and those aromatic herbs continue to be 
extensively used as a ‘versatile’ spice throughout India, the Middle East and the Far East in 
food preparation and also in alternative medicine. Ancient belief in the medicinal properties 
of ginger existed in Indian and oriental cultures where ginger was used alone or as a 
component in herbal remedies. In recent times there has been scientific research undertaken 
to test out the validity of the medicinal claims about ginger. There have been some exciting 
results from the experiments conducted by researchers worldwide with respect to the 
medicinal properties of ginger as new alternative for ordinary chemicals like steroids and 
aspirin (Katiyar, et.al,1996). 
 
The rhizome of ginger (Zingiber officinale Roscoe) is widely cultivated in the tropic 
and semi-tropic regions of the world. The high moisture content of the ginger and low shelf 
life of raw ginger makes the transportation and marketing of ginger an expensive proposition 
(Bartley and Jacobs, 2000). Drying of ginger is not practiced in many ginger cultivar 
countries because of the adverse climatic conditions. Making of value added products which 
 find market within the country as well as abroad is the only answer for the poor farmers of 
these countries (Kumar and Arumughan, 2000). Ginger oil is meant for the export market 
only and the demand within the country is marginal. A new entrepreneur will find it difficult 
to penetrate the international market but with the support of the governmental agencies can 
achieve some break through (Varghese, 1998). If proper promotional efforts are put in, the 
world demand can be totally met by these countries. 
 
In order to obtain high quality ginger extract as an alternative chemicals, ginger as 
raw material needs to undergo thorough processing methods from sample preparations right 
to the quality assessment of its end product. Ginger extract preparations vary widely in their 
concentration and purity, depending on the source of the root, extraction methodology and 
formulation (Lawrence and Tobacco, 1984). The first step in oleoresin preparation is the 
extraction of dried, ground ginger with solvent, usually acetone or ethanol (Connell,1970). 
In 1999, Lewis, et.al, patented the method of making processed fresh herbs. They claimed 
that, edible salts such as sodium chloride assist in preventing the rapid discolouration and 
flavour change of herbs. Wu, et.al (2001)  patented a method of preparing an extract from 
Zingiber officinale, which is potent in anti-inflammation and anti-platelet aggregation. They 
prepared a crude liquid from rhizomes of ginger by extraction with several steps of using 
organic solvents like alcohol and acetone.  
 
In 1997, Kreuter and Steiner invented and patented a process for the preparation of a 
stable, homogeneous extract of plants. They used a 400 kg dried herbs sample mixed with 
1600 kg ethanol and extraction was done at a temperature between 60-70°C. Solvent 
removal of the patented process was done under evaporation, reduced pressure and elevated 
temperature. Andrews and Basu  (2000), patented a process of preparing a pharmaceutically-
active extract of valerian root. The process comprises the steps of adding the roots to an 
alcoholic extraction solvent to form a mixture, wherein the alcoholic extraction solvent 
comprises of a mixture of 50% to 100% (v/v) in water and heating the mixture to 80°C for 
two hours.  
 
  
 In 1990, Spiro, et.al. (2000), extracted the ginger oleoresins with supercritical fluids 
(SCF) which proceeds through three stages; washing, fast extraction and slow extraction. 
They assumed that the extraction is completed at the end of the fast extraction stage, which 
required six hours. However, oleoresins extracted with supercritical fluids have a higher 
price because of higher quality and less variations in the final products despite having 
extreme operating pressure (up to 127 bar) compared to those extracted with organic 
solvents. In 1997, Balladin used pilot plant extraction to extract oleoresin from ginger. The 
solvent used followed its designated route to the vertically oriented water cooled 20 litres 
leaching vessel. The process continued for 10 hours until the majority of the oleoresin was 
extracted, determined by the transparent appearance of the extracting solvent. In this 
research, short path distillation is the main focus in final purification of ginger oleoresin 
extraction. Short-path distillation or molecular distillation is generally acknowledged to be 
the safest method to separate and purify thermally unstable compounds and substances 
having low volatility (Lutisan and Cvengros, 1995) The number of applications for short 
path distillation is relatively high Baker and Olejniczak  (1997). For instance, short path 
distillation has been used in solvent removal and reducing the pigmentation process of 
paprika oleoresin for years (Albers, 2001). By using short path distillation, the solvent traces 
can be removed up to 10 ppm. In 1996, a company named after a Norwegian pharmacist 
Peter Moller, developed a new process using short path distillation for extracting the oil 
from cod liver, which can increase the omega 3 acid up to 60% (Kukla, 1997). In flavour 
enhancement process, Mehnert (1997) patented methods and composition to fractionate the 
milk fats and fatty acids into mixture of chain lengths and bond saturations under the 
conditions of 190°C, at 0.003 mm Hg by using short path distillation. 
 
Modelling the process of molecular distillation has been considered by several 
authors, focused mostly on organic and pure compounds, either binary or ternary mixture. 
However, studies on multi-component or complex organic mixtures such as the ginger 
oleoresin have never been documented.  Bose and Palmer  (1984) have given reasons for a 
separation efficiency decrease by distillation in jet tenzimeter using binary mixtures. This 
decrease is caused by temperature gradients in the distilled liquid mixture as a consequence 
of intense evaporation. Cvengros, et.al., (2001), developed a model for modelling various 
  
 design and operating conditions in a molecular evaporator, such as the fractionation in the 
evaporator with a divided condenser, the influence of feed temperature on the evaporator 
performance, the effect of an adiabatic separator in the distillation gap on the separation 
efficiency and the effect of inert gas pressure on the molecular distillation process, also 
using binary mixtures.  
 
Three operational parameters which were studied in this research, namely feed 
temperature, evaporating temperature and feed rates, were optimised by a statistical software 
called  MINITAB®. Comparative analysis between the optimised operational settings and 
theoretical model were then described by empirical and theoretical separation efficiency and 
recovery yield in chapter 3. 
 
 
 
  
 1.2  Objectives and scopes 
 
 The objective of this research was to identify the most influential operational 
parameters or combined parameters that affect the yield of ginger oleoresin collected in 
short-path distillation by using a statistical software, MINITAB®, as a mean of final stage of 
ethanol removal.  
 
 Three important scopes have been identified in achieving the above mentioned 
objective: 
 
1. Using pilot scale extractor in ethanol extraction and partial ethanol removal of ginger 
oleoresin. For the final stage of ethanol removal, short-path distillation process was 
used.  
 
2. Varying the feed temperature, feed rate and evaporating temperature on the short-
path evaporator performance, pairing the all the parameters involved to be optimised 
by MINITAB®   with dried, mature, blanched and bleached ginger as the raw material. 
 
3. To relate and analyse the findings of each combined operational parameters to the 
theory and empirical equations of separation efficiency and recovery yield.  
 
 
 
1.3 Statement of problem 
 
The affluent lifestyle has led to the increasing demand for health food. Scientific 
evidence support claims that prevention is better than cure (Morad, et.al, 2000). Numerous 
scientific findings are in support of healthier lifestyle through consuming natural ingredients 
to prevent and cure modern diseases. In order to accommodate the fast pace in modern life 
whilst maintaining the nutritious values in food, the health food market ranging from 
personal care products and health food is becoming the present norm of life (Schulick,1993). 
The Malaysian herbal market was estimated to be worth RM2.5 billion annually, with the 
  
 local herbal industry capturing only 5% to 10% of the market. Statistics in 1994 shows in 
terms of sales of herbal medicines by region, Europe topped the chart with sales of US$6 
billion, Asia US$2.3 billion, Japan US$2.1 billion and North America US1.5 billion. It is 
projected that the value of the global market for herbal products would reach US$200 billion 
by 2008 (The Sun, 2001).  
 
Due to the importance of exploiting the natural sources to enhance healthier lifestyle, 
cultivated herbs such as the Zingiberaceae family has become our main interest  in this 
research in order to accomplish all the objectives mentioned. Most Zingiberaceae family 
species are fibrous rooted perennial which are cultivated in many tropical and subtropical 
area. There are about 18 genera with more than 160 species of Zingiberaceae in Peninsular  
Malaysia (Schulick, 1993). Among these species, Zingiber Officinale (also known as ginger) 
is widely used in food industry for flavouring purposes as well as foods and beverages and 
as fragrances in pharmaceutical and industrial products. Apart from the identification of 
constituents in the common species of ginger by some of our local chemists, there is no 
interest as yet to commercialise the findings (Morad, et.al, 2001). 
 
In this research, feed temperature, evaporating temperature and feed rates were the 
three operational parameters experimented to optimise the operating conditions for the 
ethanol removal of ginger oleoresin. According to Cvengros et.al., in 1999, practical 
experience over many years with the operation of molecular evaporators have shown that the 
optimum temperature of the entering liquid feed should not differ too much from the 
working temperature inside the evaporator. This results in evaporation at a non-reduced rate 
from the very first moment the distilled liquid gets onto the evaporation surface, without 
using the evaporation surface to post-heat liquid to the operation temperature. In 1996, 
Batistella  and  Maciel studied the increase in the liquid film temperature caused by heating 
of the evaporator governed by the evaporating temperature, the feed rate and the initial pre-
heating of feed. If the supply enters the machine at a lower temperature than the distillation 
temperature, a part of the surface is used to heat the solution to the later one, causing a 
temperature gradient. This temperature change also makes it very difficult to maintain a 
constant liquid flow unless an optimum feed rate is used. Nguyen and Goffic, in 1997 
  
 suggested that these factors: feed temperature, feed rate and evaporating temperature can 
only be estimated through experimental work. 
 
By completing the optimisation of operational parameters using short- path distillation, 
it is anticipated that once optimised operational parameters of short path distillation have 
been established, ginger oleoresin mixtures can be extracted efficiently. In this way, 
Malaysia can develop our own standardised ginger products based on different combination 
of ginger.  
 
 
 
1.4 Research Contribution 
 
Based on the present knowledge on various type of ginger sample, the pre-processing 
methods and more importantly the experience of applying technologies in optimising final 
purification of ginger oleoresin, would serve to enhance the creativity development and 
transfer of advanced technology to local producers.  It is anticipated that once these methods 
have been established, thermally instable constituents such as 6-gingerol can be extracted. 
Apart from that, it is believed that with the help from this recent technology, the local 
producers can actually formulate a better ingredients of natural based healing ailments since 
the raw materials are actually originated and widely cultivated in this part of the region. It 
would also be a great challenge for all of the cultivars of natural herbs in the tropical 
countries to be one of the great competitors generating high quality natural based product 
such as Zinaxin®(ginger extract which promotes joint health). 
  
